DNA METHYLATION AT THE CROSSROADS OF PHYSIOLOGICAL RESPONSE TO STRESS AND PATHOLOGICAL BIOLOGY
Shabnam Salimi, University of Maryland Baltimore School of Medicine, Baltimore, Maryland, United States It is likely that the dimension and the scope of stress perception are different in different body systems conditioning their specific rates of aging. Moreover, in addition to between-individual variabilities in body response to stress, there is inter-organs variability in adaptations resulting in pleiotropy of phenotypes evolved with aging. Epigenetic measures may be considered possible readouts of the extent and proxy of the adaptive response to intrinsic and/or extrinsic stress in body organs. It is thus important to disentangle the epigenetic basis of stress, adaptation, and pathology. In this symposium we discuss a combination of the specific DNA methylation patterns relate to the diseases as an intrinsic stressor and adaptation responses imposed to bodily systems, and also accelerated body organ morbidities. We explain the static and dynamic DNA methylation differentiation over time as the "epigenetic code" of accelerated pathology across various age using longitudinal data. Widespread changes to the epigenome occur with aging. DNA methylation is one of the most commonly studied epigenetic mechanisms, reflects lifetime exposures that impact aging, and is associated with age-related disease risk. Many longitudinal cohort studies have existing cross-sectional or longitudinal DNA methylation data along with genotype and expression data permitting investigation of relationships between DNA methylation markers, exposures, and disease. The data can be leveraged to conduct large epigenome-wide association studies (EWAS) of aging and age-related disease to identify DNA methylation biomarkers and lead to insights into novel biologic pathways for development of interventions to delay aging. DNA methylation age measures robustly predict chronologic age and associate with both healthspan and lifespan. During the workshop, examples from cohort studies and the CHARGE consortium will be presented. The human epigenome is a flexible, environmental sensitive component of human biology that changes over time. Multiple studies have identified prospective changes in epigenetic marks that indicate that the epigenome ages as we grow older. These changes have been leveraged to create multiple indicators of age that may also predict mortality and age-related disease. There is ongoing research to determine the extent to which age-related epigenomics changes are inherent to cell biology and/or driven by lifestyle and environmental factors. In this presentation, I will review the current evidence derived from human aging studies and potential contributions to human health and disease. I will discuss the source of data, methodological challenges for large human studies, limitations and possible future directions. we analyzed computed tomography (CT) derived measures of adiposity with 1) three widely-used clocks: Horvath, Hannum, and Levine (PhenoAge), and a newly developed clock DNAmGrimAge, and 2) seven DNAm based plasma proteins, the components comprising the DNAmGrimAge. Age-adjusted DNAmGrimAge and several age-adjusted DNAm plasma proteins including plasminogen activation inhibitor 1 (PAI-1) stand our followed by adrenomedullin and leptin. Fatty liver (r ≤ 0.41, P ≤ 2.9E-37) and excess visceral adipose tissue fat (r ≤0.42, P ≤ 1.5E-41) are the most significant CT-based measures of DNAmPAI-1 and DNAmGrimAge. Furthermore, ageadjusted DNAmGrimAge and age-adjusted DNAmPAI-1 continued showing the most significant relationship with lifestyle factors including healthy diet and educational attainment in expected directions. This paper addresses the question of whether differences in financial and emotional wellbeing after the death of one's spouse vary systematically with gender, using the Health and Retirement Study data between 1992 and 2014. Results show that all else being equal, widows have 22% less income than widowers, and a nine percentage points increase in their likelihood of falling into poverty. The income gap attributable to gender is considerably large for those newly widowed. The gap shrinks by half in the next ten years in widowhood but widens again substantially after the ten-year mark. The study suggests that men are protected from income losses to a higher degree than women when they lose their spouse, and the survivor benefits of the Social Security and private pension plans do not necessarily cushion widows from this risk. We also find that, in widowhood, men experience more negative affects (e.g., depression and loneliness), while women face more challenges with somatic symptoms (e.g., restless sleep). The emotional gender gaps vary with widowhood durations. In the year of their spousal losses, men suffer significantly more than women from negative affects, in particular, loneliness. Though women score better than men in affects in the short run, they are prone to having more somatic symptoms in the long run, especially restless sleep. The results indicate that men and women need different types of emotional support and attention at different times of widowhood. As the gender divide among family caregivers closes, it is important to understand whether and how men and women differently experience caregiving. For example, literature suggests that employed family caregivers experience burden and health outcomes differently than unemployed caregivers, but less is known about how these factors affect men and women differently. Using data from Caregiving in the U.S., 2015 (source: AARP and NAC), this study reliably modelled the effect of multiple threats to good health within the caregiving role (e.g. physical, financial, and emotional strain). In the analysis, several moderated relationships were observed using data from 816 working caregivers. In the full sample, the relationship between objective caregiving burden (hours of care and counts of ADLs/IADLs) and self-reported health status was altered by financial strain. In the high burden condition, relatively poor health was progressively related to increasing levels of financial strain controlling for traditional covariates. In separate analyses for males and females, this moderated relationship was discovered to be limited to female caregivers. Physical and emotional strain did not moderate the relationship between burden and health. Several covariates related to employment conditions (e.g., caregiver-friendly workplace policies) behaved differently across models and are presented and discussed in relation to financial strain as a determinant of caregiver health. These findings shed light on gender-based differences in caregiver outcomes, and suggest that interventions aimed at assessing and improving caregiver health should account for the financial strain experienced particularly by women. Successful aging is a construct regularly addressed in the gerontological literature, most typically referred to as living in the best physical and cognitive health possible, experiencing the least amount of disease, and engaging actively within one's social environment. There are, however, conceptually distinct aspects of aging for older adults who identify as transgender, particularly given lifelong experiences of marginalization and stigma. In order to identify factors transgender older adults consider most relevant to successful aging, a Theory-Generating Qualitative Meta-synthesis was conducted. The study utilized systematic methods and thematic analysis with qualitative data from empirical studies focusing on transgender aging experiences, particularly drawing upon data that amplified the transgender older adult point of view. Findings of this study indicate that although trans older adults do not minimize unique challenges inherent to aging as a gender minority, successful aging rests on the relief and resilience offered by authentic gender expression. As such, data from this study informed the development of a model of successful aging that centralizes the importance of gender expression. Understanding the central role of gender expression in later life can be especially impactful for social and health service providers, as it emphasizes gender affirming experiences as highly salient to one's own assessment of quality aging. Furthermore,
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